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Study on eggshell breakage rate of egg detection mechanism based on FEM
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Abstract: In order to improve the detection efficiency of egg quality
on-line detection mechanism, and reduce eggshell breakage rate in
the detection because of mechanical vibration generated, the modal a-
nalysis of the detection mechanism key components of the double cir-
cular arc cylinder and frame was carried out, by using the finite ele-
ment analysis software ANSYS, and then it was tested by experi-
ment. The results showed that the vibration frequency of the
detection mechanism, lower than 971.28 Hz, could not cause vibra-
tion of double circular drum group, and this helped to reduced the
eggshell breakage rate. Moreover, the frame frequency was found rela-
tively low and easy to cause vibration, so the vibration reduction design of
the detection mechanism was mainly based on the frame. It was a reliable
and rapid method to analyze the vibration characteristics of mechanism by
using the modal analysis of finite element software ANSYS, and this laid
the foundation for the vibration analysis and optimum design of other
components of the detection mechanism.

Keywords: eggs; FEM; breakage rate; quality inspection

B A AL A BRSBTS /N T T R R

EE B EARTY L, NS SR B AR 2 B Yo -

BAEEE ABEE (1966, %, W& Rl Ry 3d i+
E-mail: yzhyq@sohu.com

W im HH:2017—04—06

76

oA MR R L B AR AL
R R o A R By 7 AR R B e B SR I H R G R IR AR
AR B 32 B 2 — o " T & A Y A BT BT DL B R
TP EE PN RGCERBH IR ELTELZS V. A TRAS
Rt TR 0 3 R DA R R v e 1 ARG TR A R T
Wi T BTSN S ERRELRRN R5S Y 2
H S MRAR L 8 4 i BT Sl A I LA HL A L RS L. %
RO E R FBE A gl B HE R IR R A ok L&
14 i 3% L5 R L 2 R ARG U ) P L R DL — S Y R 1
Tl 12 2l B [ el B AT DR UE AL & A 08 2R Gt R A I 2 &
BRI I T MR . S R LW
B e R 8 5 o BUTE S A T ALAG TR AR i 7 AR Y ML 3 2
FECA B A T B ST L BT LA ST A T AL A e LB
IR Bl P T A 2 5 RO A R B R R S, XU R
TR A7 LSRR 52 R 4 A A6 DU B A I 2l P 9 O B R A A ik
B BE X IR SR ML AT 1T RS 04 - 3 5 i e I 4 R AT
TR AT
1AW
L1 ZHhaMH

AnTE 1 s s LA PR BT S B s S 8 A TA] R L
FER S, & H A A BB AR Ry, B XCE 92 R 4 A 5
Sy s BUIR IR T /0 3 T2 A28 R, o BUIE] IR VR 7 1 32
3y /i A S V- 17 32 3y, — Jr 18] B 2% LA RE V7 1) AT S B
3 — 5 THI [ 05 58 1 £ 7K F5ill o 8050 U B . DD 5
Vi 2>V 20 B R0 IR ) 19 32 07 4 3 2 M T 0 75 i 1Y 32
TR

Nsing + N,sing +mg — N; = 0, (1)
N,cosa — N,cosq + F + F,sina — F; =0, (2)
2M, +2M, — F,R,, — F;R,, =0, 3
cosa = (S/2) / (R, +R,) (€Y
M, = 6N,,M, = N, (5



IR RS

2017 % 8

LBHE 20RM 3. FEEW
Bl #FEARRXNAH LY AR
Figure 1 Eggs on the arc of the drum force
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Figure 2 Finite element model of cylinder group

and frame
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Table 1 The self vibration frequency of the cylinder
group and the frame Hz
W % W BRI A REE
1 971.28 27.258
2 1670.1 28.138
3 1673.3 45.316
4 3253.4 45,787
5 3 637.7 59.872
6 3651.5 61.028
7 5 329.0 71.041
8 5 339.1 78.289
9 7 199.5 86.421
10 7 204.9 92.263
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Figure 3 First order modal analysis of cylinder group
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Figure 4 Second order modal analysis of cylinder group
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Figure 5 Third order modal analysis of cylinder group
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Figure 6 First order modal analysis of frame

0.397 39 Max
0.353 23
0.309 08
0.264 92
0.220 77
0.176 62
0.132 46
0.088 308
0.044 154
0.000 00 Min 000

0.800(m)
0.400

B7 MREZ2HAES

Figure 7 Second order modal analysis of frame
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Figure 8 Third order modal analysis of frame
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Table 2 Test results of the roller group self vibration

frequency Hz
W %2 SRR ES B % SRR
1 967 6 3 639
2 1 664 7 5301
3 1669 8 5312
4 3 244 9 7179
5 3623 10 7192
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Figure 9 Comparison of simulation and experiment
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